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ȒȥǬÓǲȢȮƶܲૼƔ݉ƐǓ¼
௖ƶ໅஝ƔƊǓ¼௾Ƴ»ŌâōâƷࢥ૥இƲșǴȜ
ÓȦىࣩǚ݉ƎƛưƶȜȥǾȃƯƊǒ»ŎâǊǆƧ
ۛൿƶࡀൿǲǴȁțƯƷࡑ۔ơǓƛưƔݷబƲౖ֞
ƯƊǓ¼ǆƧ»ƛƶȂÓǺȔÓǴƶ߁঵ӄ୷ƯșǴ
ȜÓȦǮȮȁȮǿ࠺ઑǚࢌࢥƟƮƌǓƧǉ»ࡀൿٸ
ȐǞȦǺƶԙ࢙ȂÓǺǊ൐߫൝ưƟƮ௻ǑǔǓ¼
7I ƶ۳׏ƳઓơǓ HE6B ȐǞȦǺȥȮǫǌ»6DA
ƶॠǪȤǟǝȮȃƳ 6ci^"HE6Bౖ֞Ɣীǒݳǆǔ
ǓƲƱ௬ࡾƶșǴȜÓȦȐǞȦǺȥȮǫධ࠿ƷơƯ
ƳГ൉ࡑພҠƝǔƮƌǓƔ»ష෭܃ȁǨǴȃǀƶઓ
҃ǌ»௾୩ਭॎఝƯƶ໅ພƲƱরۙƔંƌƧǉǆƨ
ࢪൟƳƷܢǆƫƮƌƲƌ¼
ƛƶǐƎƲȂÓǺȔÓǴǚࢌࢥơǓƳƷ»șǴȜ
ÓȦǚܑ໓ǐƗࢥǉƮƛƲƙǔƸƲǑƲƌƔƥƶධ
඲ƷഁƢƟǊฯԏƯƷƲƌưƌƎ๓ભƔƊǓ¼
ǆƧ»ۛÐƶșǴȜÓȦƶȗȂǞ൉ൟƳǊੜॗ੏
ࡹƳ۞๺ƶ൫ࠫ༞ǌฤϼฒƲ൫ࠫ༞Ɣ෵ǉݳǆǔƮ
ƌǓǬÓǴƔંƗ»૒࣐ƲǼǢǾǪǰțڐ߬ƯƷ௬
ࡾƶșǴȜÓȦƳઓƟƮЂƲǓǼǢǾǪǰțƟƓ௻
ǑǔƢ๓ભưƲǓ¼
ƝǑƳ»ǼǢǾǪǰțƳǐƫƮșǴȜÓȦư಴૨
ƝǔƧषݜƳ»ƌƕƲǒȜÓȦǚ߂ࣩǊƟƗƷࢄƙ
ࡷǑƲƌ»ƲƱƶమࡣવГஇǝǪǲȢȮǚ݉ǗƢ»
܄ƫƮșǴȜÓȦư಴୩ƝǔǓ়ऺƲȜÓȦƔƊǒ
௻Ǔࠧǚ݂໣ƟƧȡÓǱǟȮǺȐǢÓǴǚ୲׼ơǓ
ഁ຤ƔƊǓ¼
ϱҟ»ƛǔǑƶ๓ભƳઓƟƮڸ௟ǚ݉ƫƧڤүƳ
ƬƌƮࢿǁ»੶ƌƮǲǴȁțƶӶ຤ƳƬƌƮࢿǁǓ¼
(#&#& șǴȜÓȦȂÓǺȔÓǴܲૼ
șǴȜÓȦȂÓǺȔÓǴܲૼƳ௓ƧƫƮ»ഁ຤Ƴ
ƲǓƛưƷ»ϱҟƶǐƎƳষ໊ƯƕǓ¼
x ƯƕǓۙǒંࡾƶșǴȜÓȦǮȮȁȮǿǚ»໙
ୋƟƷƠǉƮƓǑơƘƳࢌࢥƟ»ȂÓǺȔÓǴ
ƳಶьƝƣǓƛư¼
x ࢌࢥƟƧȜÓȦƶఝຓƶƎƩ»ੜǒ৯Ƴ۞๺ƶ
ऻඦǌӕ৖ǚ೩ƙǓƧǉƳ෵ǉݳǆǔƧȤȮǻ
țƲ൫ࠫ༞ǚӖ೩ƟƮ»șǴȜÓȦ෹Ƴ۞๺ƶ
ǼǢǾǪǰțǚמǉǓධ඲ƶӬದ¼
x șǴȜÓȦȂÓǺȔÓǴǚߣओƟƮȜÓȦǚȑ
ȨǾǪơǓǪȤǟǝȮȃƶӬದ
ϱҟ»र֪ƶఝຓƳƬƌƮ৩ฯơǓ¼
șǴȜÓȦƶࢌࢥ
șǴȜÓȦƶࢌࢥƷ»۔޲ϱҟƶǐƎƳƟƮ݉ƫ
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 ƛƶǐƎƳ»൫ࣞൟ་ƳϜࢹ໓ǚ໅ພơǓࡹ඲Ʒ»
ƥƶǆǆƯƷࡑްƶфພƳພƌǓƛưƔƯƕƢ»Ң
ǑƓƶܞബƔഁ຤ƯƊǓ¼
 ӉÐƶڽףǫȦÓȒƷ»íڤݜ൫ࣞƶϜࢹ໓Ɣݗƌ
ưƷیƶ൫ࣞƶյƳ؁֬൫ࠫ༞ƔંƌưƌƎƛưƯ
ƊǓîưƌƎ݂ƐƳ֏ƭƕ»AO,, ඲ƳǐƫƮଋࢽƟ
Ƨ؁֬൫ࠫ༞ǚພƌƮఽϼƶ൫ࣞǚൟ་ơǓࡹ඲ǚ
୲ϭơǓ¼ٌઑஇƳƷ࠰ƶǐƎƲࡹ඲ƯƊǓ¼
 &ƊǑƓƠǉǦȁǯȥൟƙƝǔƧ൫ࣞ٫á༎Ɛ
ƸíșǴȜÓȦîí೪șǴȜÓȦîâƓǑ»AO,, ඲ǚ
ພƌƮ؁֬൫ࠫ༞ǚưǒƨơ¼ƛǔǚí؁֬൫ࠫ༞
࠼ࣞîư۝ƾ¼؁֬൫ࠫ༞࠼ࣞƷൟ་ơǓǦȁǯȥ
ƶঝƨƙƬƗǑǔǓ¼
 '಴ൿƟƧƌॠ֩ȜÓȦƶ൫चƳઓƟƮ»ƥǔ
Ʀǔƶ࠼ࣞଇƶ؁֬൫ࠫ༞ƔƱƶ୷ஶșǾǼơǓƓ
ǚଳǁǓ¼ƛǔƷ»6]d"8dgVh^X` ඲ƲƱƶșǾǼȮ
ǫࡹ඲ǚພƌǓƛưƯ»ݗੱƳ໊ࣕƯƕǓ¼
 (șǾǼƟƧषݜ»ƥƶ؁֬൫ࠫ༞࠼ࣞƶǦȁ
ǯȥƳઓơǓǴǮǝƊǓƌƷԏ໓ǚڐ߬ơǓ¼
 )ޚǊǴǮǝƊǓƌƷԏ໓ƶݗƌǦȁǯȥƔ»
಴ൿƟƧƌॠ֩ȜÓȦƶࣗੳơǓǦȁǯȥƯƊǓ¼

 ƛƶǝǟȂǝƔ๺ܑƯƊǓƓƱƎƓǚԏƓǉǓƧ
ǉƶڸथࡑۊǚ݉ƫƧ¼ϱҟ»؁֬൫ࠫ༞࠼ࣞƶ߁
঵»঴ౖഓҤƶڤү»ઁƶධ඲ưƶೝԔƳƬƌƮࢿ
ǁǓ¼
3.2.3 ࡑۊ

 ࡑۊƳພƌƧȜÓȦƷ»і܃½ష෭܃ƶమࡾ་»
șǴȜÓȦ½೪șǴȜÓȦƶమࡾ་»ڐ߾ࡾ་ƶȜ
ÓȦǚƥǔƦǔ &%%% ୋພϼƟƧ¼ƥƶƎƩƶ .%%
ୋǚ؁֬൫ࠫ༞࠼ࣞƶ߁঵ƳພƌƧáԙ࢙ȜÓȦâ¼
ߵǒƶ &%% ୋǚ঴ౖഓҤƳພƌƧáȁǴȃȜÓȦâ¼
ϱҟƯƷ»і܃ƳƬƌƮƷíіî»ష෭܃ƳƬƌƮƷ
íషîưƌƎ൫ࠫǚ࠼ࣞอƳƬƙƮكൿơǓ¼

(#'#)AO,, ඲ƳǐǓ؁֬൫ࠫ༞࠼ࣞƶ߁঵
 ؁֬൫ࠫ༞࠼ࣞǚ߁঵ơǓධ඲ưƟƮ»࠰ƶ
VWƶƽƧƬƶධ඲Ɣ݂ƐǑǔǓ¼

 VਙƮƶȜÓȦǚڤݜƝƣƧƶƩƳ؁֬൫ࠫ༞
࠼ࣞǚ߁঵ơǓ¼ǐǒંƗƶ؁֬൫ࠫ༞ǚଋࢽƯƕ
ǓƧǉƳ঴ౖƔ໴ƗƲǓưƌƎȜȥǾȃƔƊǓƔ»
ГධƯ»؁֬൫ࠫ༞࠼ࣞǚ߁ǒଽƟƧǒԙ࢙ȂÓǺ
ǚୈҦƟƧǒơǓưƕƳƷ»෕પƲ࠯յǚ຤ơǓ¼
 WۛÐƶȜÓȦƓǑ؁֬൫ࠫ༞ǚଋࢽƟƧƶƩ
Ƴ»ƥǔǚǆưǉƮ؁֬൫ࠫ༞࠼ࣞươǓ¼ƛƶධ
඲ƯƷ»Ōୋ૒ϳƯƟƓ؁֬൫ࠫ༞ǚଋࢽƯƕƲƌ
ƧǉƳ঴ౖƔVǃƱ໴ƗƲǑƲƌƔ»ГධƯ»࠼ࣞ
ǚ߁ǒଽƟƧǒԙ࢙ȂÓǺǚୈҦƟƧǒơǓưƕƳ
ƷŌୋൟƶ໊ࣕ࠯յƯޤǈ¼


ই '#íਙîưíۛîƶ࠼ࣞ߁঵ࡹࣔƶ฾࠿ই

 ෭ڽףƯƷ»໩ධƶධ඲Ư؁֬൫ࠫ༞࠼ࣞǚ߁঵
Ɵ»঴ౖǚഓҤƟƧ¼ϱҟƯƷ»Vƶධ඲ƯƷਙƮ
ƶȜÓȦǚݜǗƣƮ؁֬൫ࠫ༞ǚࡷǒࢽơƛưƓǑ
íਙî»Wƶධ඲ƯƷۛÐƶȜÓȦƓǑ؁֬൫ࠫ༞
ǚࡷǒࢽơƛưƓǑíۛîǚ»࠼ࣞอƳƬƙƮكൿ
ơǓ¼ƛƛǆƯƶ࠼ࣞ߁঵ƶࡹࣔǚ฾࠿இƳഒơư»
ই 'ƶǐƎƳƲǓ¼

(#'#*๺ܑ൫ࠫ༞Ɯưƶ؁֬൫ࠫ༞࠼ࣞ
 ؁֬൫ࠫ༞࠼ࣞƳƷ»૨අஇƲ൫ࠫ༞ƔંƗսǆ
ǔǓ¼૜ƌ൫ࠫ༞ƷȉǟǵưƟƮ௪Ɨҧౖ঴ƔݗƗ»
ǆƧ࠼ࣞǚഩഁ຤ƳપƕƗƟƮ໊ࣕੱஶǚୢҟƝƣ
Ǔ¼؁֬൫ࠫ༞ưƟƮҢ൫ࠫϱरƶǊƶǚߵơƶƔ
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ઈ௓ƯƊǓƶƓǚڸ௟ơǓƧǉ»؁֬൫ࠫ༞࠼ࣞƓ
Ǒ»'»)»+»-»&%»&'»&)»&+»&-»'% ൫ࠫϱर
ƶ൫ࠫ༞ƶǇǚߵƟƧ؁֬൫ࠫ༞࠼ࣞǚƥǔƦǔ߁
঵ƟƧ¼ϱҟƯƷ»c ൫ࠫϱरƶ൫ࠫ༞ǚߵƟƧƓ
ƶícîǚ࠼ࣞอƳƬƙƮكൿơǓ¼

(#'#+ԏ໓࠼ࣞƶ߁঵
 ϱरƶ؁֬൫ࠫ༞࠼ࣞǚພƌƮ঴ౖഓҤࡑۊǚ݉
ƫƮǊ໴ƌƔ»ƥƶषݜƷșǴȜÓȦພ؁֬൫ࠫ༞
࠼ࣞư೪șǴȜÓȦ؁֬൫ࠫ༞࠼ࣞưƯōӖƶșǾ
ǼȮǫǚ݉ƎƛưƳƲǓ¼ݶӖƶࡑۊƯƷ»ƊǑƓ
Ơǉ໩ࡣƶ؁֬൫ࠫ༞࠼ࣞǚຈݜƝƣ»ԇ؁֬൫ࠫ
༞ƜưƳíșǴȜÓȦƳພƌǑǔǓԏ໓îǚڐ߬ơ
ǓƛưƯ»؁֬൫ࠫ༞࠼ࣞǚƺưƬƳƟƧ¼؁֬൫
ࠫ༞ƶșǴȜÓȦԏ໓ǚڐ߬ƟƧ௚Г࠼ࣞǚíԏ໓
࠼ࣞîưอƭƙǓ¼
 ԏ໓࠼ࣞƶ߁঵Ʒ»7VnZh^Vc";^aiZg Ɣԙ࢙ӄ୷
ƳƒƌƮȃÓǪȮƜưƳșǴȜÓȦƳ۔ǔǓԏ໓ǚ
מǉǓڐ߬ǚƟƮƌǓƛưƳ੏௓ơǓ¼ƛƶࡑۊƯ
Ʒ»ԏ໓࠼ࣞƶ߁঵Ƴ»7VnZh^Vc;^aiZg ƳພƌǑ
ǔƮƌǓ <Vgn"GdW^chdc ƶ࠿P'&RǚພƌƧ¼
 ƛƶǐƎƳƟƮ»íі܃îíష෭܃îƶōࡾ་ƶۗ
܃ƳઓƟƮíਙîíۛîƶōȌǺÓȮƔƊǒ»ƝǑ
ƳƥǔƦǔƳ๺ܑ൫ࠫ༞Ɣ'Ø'%൫ࠫϱरƶ&%ȌǺ
ÓȮƊǓ»ƊǗƣƮ )% ۛƶԏ໓࠼ࣞǚ߁঵ƟƧ¼

(#'#,঴ౖഓҤ
 ƛƶǐƎƳ߁঵ƟƧ )% ۛƶԏ໓࠼ࣞǚພƌƮ»ԙ
࢙ƳພƌƲƓƫƧॠ֩ƶȜÓȦƳઓơǓڸࢽࡑۊǚ
݉ƫƧ¼
 ॠ֩ȜÓȦƶ൫चƳઓƟƮ»ԏ໓࠼ࣞଇƶ؁֬൫
ࠫ༞ƔșǾǼȮǫƟƧषݜ»ƥƶ؁֬൫ࠫ༞ƶșǴ
ȜÓȦԏ໓ǚíșǴȜÓȦǴǮǝîƳੰƟƮƌƫƧ¼
ƥƶǴǮǝǚ়֩ҠƟ»%#* ϱरƯƊǔƸșǴȜÓ
Ȧ»%#* ณฏƯƊǔƸ೪șǴȜÓȦưǇƲƟƧ¼
 і܃ƶșǴȜÓȦưі܃ƶ೪șǴȜÓȦƳઓƟƮ
íіPਙ|ۛRcîƶԏ໓࠼ࣞǚພƌƮڸࢽࡑۊǚ݉ƫ
Ƨڤүǚഒ (Ƴ»ష෭܃ƶșǴȜÓȦưష෭܃ƶ೪
șǴȜÓȦƳઓƟƮíషPਙ|ۛRcîƶԏ໓࠼ࣞǚພ
ƌƮڸࢽࡑۊǚ݉ƫƧڤүǚഒ )Ƴ࠷ơ¼

݂ߒ¾íіîưíషîƶೝԔ
 і܃ƯǊష෭܃ƯǊǃưǛƱƶ࠼ࣞƔ».%ϱरƶ
ԥݜƯșǴȜÓȦǚ়ƟƗڸࢽƟ».*ϱरƶԥݜƯ
೪șǴȜÓȦǚ়ƟƗڸࢽƟƧ¼෭ڽףƶࡹ඲Ʒ»
і܃ƯǊష෭܃ƯǊ»ࡑພஇƲ঴ౖǚ࠷ƟƮƌǓư
ƌƐǓ¼

݂ߒ¾íਙîưíۛîƶೝԔ
 і܃ƯǊష෭܃ƯǊ»໊ࣕੱஶǚֻাƳƟƮ঴ౖ
ǚࢲࠜƟƧíਙîƷ»؁֬൫ࠫ༞ǚંƗଋࢽƟƮƌ
ǓƧǉƳݕ๋ঝƔંƗ»ƥƶൟڸࢽ঴ౖƔ໴ƌ¼Г
ධƯ໊ࣕੱஶǚࢲࠜƟƮ঴ౖǚֻাƳƟƧíۛîƷ
؁֬൫ࠫ༞ƶଋࢽƔೝԔஇࣺƲƗƲǓƧǉƳݕ๋ঝ
ƔࣺƲƗ»ƥƶൟڸࢽ঴ౖƔƒƩǓ¼ƧƨƟ»íۛî
ƶ঴ౖƔϔƌưƌƫƮǊ»ԏ໓࠼ࣞƳǐƫƮƷ .%
ϱरƶڸࢽ໓ǚ࠷ƟƮƌǓ¼

݂ߒ¾๺ܑ൫ࠫ༞ƶೝԔ
 ๺ܑ൫ࠫ༞ưƟƮƷ»࠼ࣞƶݕ๋ঝư঴ౖƶڬƵ
ݜƌƓǑ»+൫ࠫƓǑ &% ൫ࠫ୷ஶƔஉƟƮƌǓưࠈ
ǗǔǓ¼
ഒ (#୲ϭࡹ඲ƶڸࢽڤүáі܃â
࠼ࣞอ ݕ๋ঝ і HE6B ǚ
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ࢽ
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(#'#-ઁƶධ඲ưƶೝԔ
c"\gVb ưƶೝԔ
 ୲ϭࡹ඲ƶȜȥǾȃƶƺưƬƷ»ۗ܃Ƴϴ੻ƟƲ
ƌ௬ГƶǝȦǯȥǵțƯڸࢽǚ݉ƎƛưƔƯƕǓƛ
ưƯƊǓ¼ƛƛƯƷ»௬ƠƗۗ܃Ƴϴ੻ƟƲƌ
c"\gVb Ưƶڸࢽࡑۊǚ݉ƫƧ¼
 (#( ২ư௬Ơԙ࢙ȂÓǺǚພƌƮ '"\gVb»)"\gVb»
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d x I d x I
:  


ƛǔƷ»హ໺ȂÓǺ xƔຌƐǑǔƧưƕ»ƥǔƔ 1:
ƳੳơǓԏ໓ ǚ1( |P x: )
1( | )
( , )i i
p x
d x I
:  ư
ƌƎԏ໓ธஶշঝǚҡ୩ƟƮڐ߬ƟƮƌǓƛưƳ௖
Ɵƌ¼
 ǚșǴȜÓȦ» ǚ೪șǴȜÓȦưઓ҃പƙ»
హ໺ȂÓǺ
1: 2:
xǚ >E ǝȄȧǴưۂƲƟƮ»रƶඎൿஶ
ǚڐ߬ƟƧषݜ»
½xƔșǴȜÓȦੜॗࡣƶ >E ǝȄȧǴưГ૸ƟƧष
ݜ» 2&#1( |P : )x
½xƔ೪șǴȜÓȦੜॗࡣƶ >E ǝȄȧǴưГ૸ƟƧ
षݜ» 2%#1( |P : )x
2 )½ ƶषݜ» 2%#*1( , ) ( , )d x I d x I 1( |P x:
ưƌƎ঴ࡐǚ࠮Ƭ¼ƛƶ঴ࡐƓǑ»
1 1
1
1 2
( | ) 0.5
( | ) 0.5
( | ) 0.5
P x x
P x unknown
P x x
: !  :­
° :  ®
° :   :¯

ư಴୩ƟƮǊ»ޚؼෆࡀൿư௬ບƶ಴୩Ɣ݉ƲƐǓ¼
ƛƶǐƎƲԏ໓ǚڐ߬ơǓƛưƶȜȥǾȃƷ»ฯԏ
ƯƷƲƌषݜƶ಴୩ǚໜඐƟƮॶյƶ಴૨ƳϸƵ»
ƥǔϱӱƶฯԏƲषݜƳƬƌƮ»࠺௫இƳࡀൿǚ݉
ƎƛưƔࡑ۔ƯƕǓƛưƯƊǓ¼ơƲǗƩ»༎ƐƸ
1 1
1 2
( | ) 0.65
( | ) 0.35
P x x
P x x
otherwise unknown
: !  :­
° :   :®
° ¯

ƶǐƎƳ»ฯಋƯƷƲƌǬÓǴƷ jc`cdlc ưƟƮॶ
յƶ಴૨ǚ؟ƘưƌƎǌǒධƯƊǓ¼ƛƶǐƎƲධ
࠿Ʒ CC>E; ƶ಴୩ƯǊޡພƟƮƌǓ¼

)#(CC>E; ƶࡑਗ਼
ƛǔǆƯࢿǁƮƕƧ >E ǝȄȧǴƶଋࢽ඲ư»șǴ
ȜÓȦǑƟƝƶஶݜƌǚഒơඎൿஶڐ߬ǚਭǇݜǗ
ƣǓƛưƯ»șǴȜÓȦڸࢽ֎ƔຓϾƳܲૼƯƕǓ
ƛƶǐƎƳƟƮࢽີरƔǓșǴȜÓȦȐǞȦǺƷ»
șǴȜÓȦư়ऺƲȜÓȦƶԇੜॗࡣƶ >E ǝȄȧ
ǴȂÓǺȔÓǴǚພƌƮޚؼෆ૖ߊǚ݉ǗƲƙǔƸ
ƲǑƲƌ¼ƛƶޚؼෆ૖ߊǚܑ໓இƳ݉ƎƧǉƳ»
ڐ߬֞ƶȂǞȧǪȃȥƶӭ਽ܲ੧ǚພƌƧݗੱƲ૖
ߊ඲ǚॠƧƳӬದƟƧ¼ƛǔǑƶౖ֞ƷਙƮȤǟȑ
ȤȥշঝưƟƮ୩־ƝǔƮƒǒ»ƛƶȤǟȑȤȥǚ
ພƌƮຓϾƳǝȒȥǬÓǲȢȮȒȨǫȤțƔ߁঵Ư
ƕǓǐƎƳƲƫƮƌǓ¼
 ݶӖƶ܏ӬƶƧǉƳ߁঵ƟƧȒȨǫȤțƷ»ȜÓ
ȦȐǞȦǺư»LZW ǟȮǺȐǢÓǴƯƊǓ¼ۼࡣƷ»
ȜÓȦƶఝຓƶԏీ»BI6D7 ƶ஭཈»܄ࡀൿƶ࢑়»
ޙԙ࢙»ੜॗیǝȄȧǴƶഒ࠷ƲƱƶౖ֞ǚ࠮ƫƮ
ƒǒ»໅ພࡣƶ໅උ঴ǚܕरƝƣǓƧǉƳƷഁঅƶ
ǊƶƯƊǓ¼ই )ƳڸࢽƟƧȜǟȦƶГໄഒ࠷»ই

ই )¼ LZWǟȮǺȐǢÓǴƶӋ฻


ই *¼CC>E; ƳǐǓȓǾǻ൉ƶӕ৖ڤүáપƕƲ൫ࠫ
ƯࣞƓǔƮƌǓ൉ൟƔੜॗࡣƶ >E ǝȄȧǴ¼â


ই +¼>E ǝȄȧǴƶӕ৖ڤүáƛƶ༎ƯƷ»&%%Ċƶ
ඎൿஶƔ௻Ǒǔ»ƥƶǝȄȧǴƔȜǨǲǮƶǊƶƯ
ƊǓƛưǚ࠷ƟƮƌǓ¼â

* Ƴ CC>E; Ɣӕ৖ƟƧȜÓȦȓǾǻ൉ƶഒ࠷ڤүƶ
༎»ই +Ƴ >E ǝȄȧǴƶӕ৖ڤүƶ༎ǚ࠷ơ¼ƛǔ
ǑƶڤүƷਙƮ LZW ǟȮǺȐǢÓǴƓǑഒ࠷ƯƕǓ
ǐƎƳƲƫƮƌǓ¼

ȤǟȑȤȥ»ȜÓȦȐǞȦǺ»LZW ǟȮǺȐǢÓ
ǴƷਙƮ EZga ƯࣞƓǔƮƒǒ»hZcYbV^a!fbV^a!
Edhi[^m ƲƱ໴ƗພƌǑǔƮƌǓ෩Ʊƶ BI6 रƶȐ
ǞȦǺưƟƮ௫߁ơǓƛưƔԏీƝǔƮƌǓ¼

)#)ഓҤ
 CC>E; ǚࡑްƳфພƟƧްƶࡀൿ঴ౖƷ»ƥƶ໅
ພࡣƔƱƶ୷ஶȃȧÓȆȮǫǚ݉ƲƎƓƳϴ੻ƟƮ
ƌǓ¼& షƳ &%% ୋϱरƶșǴȜÓȦǚࢄॗƟƮƌ
Ǔൖঝƶ໅ພࡣƔ»෹ష &ӖƶǼǢǾǪǚ݉ƲƫƧ
ڤү».-ĊØ&%%Ċƶࡀൿ঴ౖƔ௻ǑǔǓƛưƔԏీ
ƝǔƮƌǓ¼ǆƧ»ГషƶșǴȜÓȦࢄॗঝƔ &%
ୋ୷ஶƶ໅ພࡣƶषݜ»ࡑфພƳƒƌƮ»ǃǄ &%%Ċ
ƶࡀൿ঴ౖƔ௻ǑǔƮƌǓ¼

)#*܏Ӭۼƶಶ҃
 CC>E; ǚ܏ӬƟƧۼƳ»܏ӬȖÓțȕÓǳƳƷঝ
ญӖƶǝǪǶǴƔƊǒ»܏Ӭۼ &% ష୷ஶƯ &%%% Ӗ
ǚଵƐǓǻǡȮȨÓȄƔ݉ƲǗǔƧ¼ƛƶ౱ڃƳƷ»
ঝંƗƶ 7AD< ƯƛƶȒȨǫȤțƶ੻޲ƔཌભƳƲ
ƫƧƛưǌ»í੐ƶ஫îư۝ƸǔǓฤ໬ǸȐȃǡǣǝ
ই 7¼NNIPF ƔڀޯƝǔƧ WEB ȕÓǳƶ༎

ƶȖÓțȕÓǳƳڀޯƝǔƧƛưƲƱƔ౱ڃƳƊǓ¼
ࠧࡑ»܏Ӭۼ๢ &% షƯ <dd\aZ ƳǐǓڸߊƯ»- ญ
ڨϱरƶȖÓțȕÓǳƳڀޯƝǔƧƛưƔԏీƝǔ
ƮƌǓ¼

۔޲ƯƷ๢ ,%% ୷ஶƶȖÓțȕÓǳƳڀޯƝǔƮ
ƌǓƳໜǆƫƮƌǓƔ»ݶۼӥӱܕƙƳ܏Ӭǚ݉Ʋ
Ǝ࣍೮ǚॳǉƮƒǒ»ƥƶްƳƷǐǒંƗƶǝǪǶ
ǴƔƊǓǊƶư֛ગƝǔƮƌǓ¼
 ໅ພࡣƓǑƷ»íHeVb6hhVhh^cP,RǐǒǊƓƲǒ঴
ౖƔݗƗ؞ƌƮƌǓî»íheVb ȜÓȦƔਙƗఊƓƲƗ
ƲƫƧîƲƱƶܚϼஇƲಶ҃ƔંƗ֒ƣǑǔƧ¼ƥ
ƶಶ฻»íƎƩƶਭॎƯƷ BI6 रƯ L:7 ǰÓȋǚ௫Ɠ
ơƛưƔسࠐƝǔƮƌǓƶƯ»໅ພƯƕƲƌ¼îíǊ
ƎࣺƟ໅ພƟǌơƗƯƕƲƌƓîƲƱƶ๓ભ஝ƶࠉ
ஃǌ຤ාǊࣺঝƯƷƊǓƔ֒ƣǑǔƮƌǓ¼

Ő¼ǆưǉ
ƛǔǆƯ»ŐైϱरǊșǴȜÓȦڸࢽ඲ƒǐƻƥ
ƶࡑǲǴȁțƶӬದǚơơǉƮƕƧƔ»ਕࢿƶୋǒ
௓પԙƶऻඦԙǶȮǺÓƶșǴȜÓȦઓ߉ਡ૷ƶы
؜ǚࢄƙ»ȒȨǳǢǪȃƶঔ݉ƳપƕƲमӳƔದি
ƟƧ¼ƟƓƟ»ऻඦԙǶȮǺÓƔƛƶǐƎƲਡ૷ǚ
݋ƠǓƛưƷئǉƮ࠺ਘƯƊǒ»ǈƟǕӉÐƔƛƎ
ƌƫƧಶࡡӔஇ݉ЀƳઓơǓࡑܑஇਡ૷ǚ݋ƠǓධ
඲ǚڽףƟƮƌǓƛưƶධƔഩ࠺ਘƯƊƫƧƶƓǊ
ƟǔƲƌ¼ƥǔƳǊƓƓǗǑƢ»ࡑۊພȖǴȃƳઓ
ƟƮƨƙșǴȜÓȦƶȑȨǾǪǚӕࣩƟƮǊǑƐƧ
ƛưƷ»ڽףǚڊ੶ơǓरƯ೪ऺƳપƕƲ࣢ƙưƲ
ƫƧ¼
 ǆƧ»ƛǔǆƯƶࠧ༎ȔÓǴڸࢽ඲ǚЄ࠮ơǓƛ
ưƔƯƕƲƗƲǒ»CC>E; ƶӬದǚ݉ƲƎٹ֞ƳƲ
ƫƧƶǊ»ऻඦԙǶȮǺÓƶƛƎƌƫƧԩ௫ƶڤү
ƯƊǓ¼ƛǔƳǐǒ»ࡑфພƳƒƌƮࢫີ +%ĊØ
-*Ċ୷ஶƶșǴȜÓȦڸࢽ໓Ɣ».-ĊϱरƳГװƳ
ଶƵरƔǒ»ష෭ݦఝƯƶ CC>E; ƶശחƳ૧ǇƔƬ
ƌƧƛưƷ»ڤүஇƳȒȨǳǢǪȃǚ঵ܐƳ௮Ɨƕ
ƫƓƙƳƲƫƧưǊۗƐǐƎ¼
 ƛƶषǚࡩǒƮ»ऻඦԙǶȮǺÓƶӨບƳՕࡤƶ
ϼǚഒƟƧƌ¼
 ݶۼƷ»ݦఝƨƙƯƲƗӥӱǀƶശחǚॳǉǓƧ
ǉƳ»ǐǒ৽༨ƝǔƧǲǴȁțƳƟƮƌƗຊ୩ƯƊ
Ǔ¼௾Ƴ
x BI6D7 ǚȜÓȦƶ߶ਭǇƔ໴ƗൟƓǑƲƌॶƳ
০୩ƝƣǓƛưƷݷబƯƊǓƧǉ»ࢄॗƟƧȜ
ÓȦǚیƳƟƮ࠺௫இƳ০୩ơǓౖ֞ǚ࠮Ƨ
ƣǓƛư¼
x șǴȜÓȦੜॗی >E ǝȄȧǴ»೪șǴȜÓȦ
ੜॗی >E ǝȄȧǴƶȂÓǺǚൖঝƶ໅ພࡣƔ
؃ଳƟƮࢌࢥ»ը໊ơǓ߶ਭǇƶ݂ϭ¼
x L^cYdlh ƲƱƶȜÓȦǪȤǟǝȮȃƯǊ໅ພƯ
ƕǓǐƎƳơǓƧǉ»ede(egdmn ǰÓȋǀƶਭ
ǇݳǇǚ݉ƲƎƛư¼
ƲƱƔࢲ຤ƲӀભưƟƮߵƝǔƮƌǓ¼
 ƛǔǑƶָࢾஇӀભϱӱƳǊ»CC>E; ǚݦఝӱƶ
ǰÓȎǴȒȨȋǟǻƲƱƳ߹ພƟƮǊǑƎƧǉƶǮ
ȮǸÓǲǝț߁ǒǊഁ຤ƯƊǒ»ઓӱஇƲܢඦԩ௫
ǊݶۼॳǉƮƌƗຊ୩ƯƊǓ¼
 ڽףǚӬࠀƟƧ *ైਕưƷीؒƔЂƲǒ»۔޲ƶ
șǴȜÓȦƶપವá.%Ċ୷ஶâƷǡǟȦǴǌ Ldgb
ƳՕ৾ƟƧ E8 Ɣഩ়Ƴ໅ພƝǔ»ƥƛƓǑੜǑǔƮ
ƕƮƌǓ¼ƛƶǐƎƲഩ়໅ພƝǔƧ E8 ƳǐƫƮٺ
঵ƝǔǓȈǾȃȪÓǪƷ 7DIC:I ư۝ƸǔǓ¼ƛƶ
7DIC:I Ʒঝৰ઩ƓǑঝࢪญ઩ƶ E8 ǚսǇ»ƥƶࡾ
་ǊঝഉǚଵƐǓưۗǗǔƮƒǒ»șǴȜÓȦੜॗ»
9DH ܫڛƲƱƶಶࡡӔஇ݉ЀƳ໅ພƝǔƮƌǓ¼
7DIC:I ƳਭǇݳǆǔƧ E8 ȡÓǱƶપವƷ࠺ൟƶ E8
ƔƛƶǐƎƲಶࡡӔஇ݉ЀƳ໅ພƝǔƮƌǓƛưǚ
૯ǑƢƳ׬ǓƔ»ƛǔǚද૷ƟƮƒƙƸ࠺ൟƔƥƶ
ҦӳࡣƳƲǒ»ࣕಪƶઓनƳƲǓ¼
 CC>E; ƔࢌࢥƟƮƌǓ >E ǝȄȧǴƶપವƷƛƶ
7DIC:I ƳਭǇݳǆǔƧ E8 ƶǝȄȧǴƯƊǒ»ƥǔ
ǚԇȡÓǱƳஞƐǓࡹ૫ƔƊǔƸ»7DIC:I ƓǑ E8
ǚ࣢ƙࢽơƛưƳǊ҃ພƯƕǓƷƢƯƊǓ¼ࡑް»
ӉÐƷݦఝƶȒȨȋǟǻƶǪȤǟǝȮȃƓǑੜǑǔ
ƮƗǓșǴȜÓȦǚൟ৖Ɵ»ȒȨȋǟǻډ຀Ư໅ພ
ࡣƳ଎ϼǚՌ֬ơǓԩ௫Ǌ݉ƲƫƮƌǓ¼ƛƶڤү»
CC>E; ƳǐƫƮ D8C ఝƶঝࢪƶǪȤǟǝȮȃǚ
7DIC:I ƓǑ໐ેƝƣǓƛưƳ঵ܐƟƮƌǓ¼
 ƛǔǆƯƷșǴȜÓȦƥƶǊƶǚƌƓƳƟƮڸࢽ
ơǓƓưƌƎƛưǚଇढ़Ƴڽףǚ݉ƫƮƕƧƔ»ݶ
ۼƷ»șǴȜÓȦੜॗƶیƯƊǓ 7DIC:I ƳਭǇݳǆ
ǔƧ E8 ƶದۂƳƬƌƮǊڽףǚ݉ƫƮƌƕƧƌ¼ܡ
ƌșǴȜÓȦੜॗیƶ >E ǝȄȧǴƔ௾୩ƯƕǓư
ƌƎ CC>E; ƶ௾঴ƷƛƶǐƎƲພரƳǊஉƟƮƌǓ
Ƨǉ»ೝԔஇ૜֛յƯƛƶǐƎƲǲǴȁțƷܲૼƯ
ƕǓƷƢƯƊǓ¼


ߣ݂൫ڼ
P&RDG97#dg\/DeZcGZaVn9ViVWVhZ!
]iie/$$lll#dgYW#dg\$
P'RB6EH>cX#/BV^a6WjhZEgZkZci^dcHnhiZb!
]iie/$$lll#bV^a"VWjhZ#Xdb$
P(RHeVb8de#cZi>cX#/HeVb8de7aVX`A^hi!
]iie/$$lll#heVbXde#cZi$Wa#h]iba
P)RG;8'-'&!HBIE/H^beaZBV^aIgVch[ZgEgdidXda!
]iie/$$g[X#cZi$g[X'-'&#]iba
P*R\gZna^hi^c\!]iie/$$\gZna^hi^c\#dg\$
P+Rƒద৾ǇƝǛධ࠿!]iie/$$bd^c#fbV^a#_e$
TV)TVVTX+TZWTX%T[,TV)TW*TV)T[(TXVT[YTWXTW%
P,R HeVb6hhVhh^c YZkZadebZci iZVb/ HeVb
6hhVhh^c!
]iie/$$heVbVhhVhh^c#dg\$
P-R<gV]VbE#/6EaVc[dgHeVb!
]iie/$$lll#eVja\gV]Vb#Xdb$heVb#]iba!
=VX`ZghEV^ciZgh'%%'
P.RK^ejaKZYEgV`Vh]!K^ejahGVodg!
]iie/$$gVodg#hdjgXZ[dg\Z#cZi$
P&%R;gVc`?#IdW^c!Enodg!
]iie/$$enodg#hdjgXZ[dg\Z#cZi$
P&&Rཋ஡ࣀཋ!্௞ࣿГ!৻ຂ!रۍ஌ઃགྷ!
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'%%(#
P&'Rउпܢฯ!্௞ࣿГ!रۍ஌ઃགྷ!৻ຂ!ཋ
஡ࣀཋ!șǴȜÓȦȂÓǺȔÓǴưƥǔǚພƌƧ
șǴȜÓȦڸࢽǲǴȁț!ऻඦ໊ࣕԙӔڽףඦݥ!
'%%)"9HB"('!ee#,('%%)#
P&(Rउпܢฯ!্௞ࣿГ!रۍ஌ઃགྷ!ཋ஡ࣀཋ!
ȂÓǺȔÓǴƳ֏ƭƗǰÓȋǰǟȄัཐȜÓȦڸ
ࢽǲǴȁț!஢ࠃऻඦୋॗԙӔࠠ7Kda#?--"7
Cd#&%ee#&.()"&.)('%%*
P&)Rउпܢฯ!ཋ஡ࣀཋ!AZbeZa"O^k ඲ƳǐƫƮ
௻ǑǔƧ؁֬൫ࠫ༞ǚພƌǓ൫ࣞൟ་¾ัཐȜÓȦ
ǀƶஉພ!CAE ࡲࡹƶӔફГӖǲȮȘǳǡț!อۜ
ғપԙ'%%+
P&*R ?#<gV]Vb"8jbb^c\! I]Z  HeVbbZgh
8dbeZcY^jb!
'%%(HE6B8DC;:G:C8:!'%%(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P&+R9#7ZcZYZiid!Zi#Va#/AVc\jV\ZIgZZhVcY
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